Triethanolamine functionalized multi-walled carbon nanotube (MWCNT-TEA) was prepared and utilized for the removal of Pb(II) from aqueous solutions. The characterization of MWCNT-TEA composite was validated by Fourier transform infrared spectroscopy, Raman spectroscopy, thermogravimetric analysis, Brunauer-Emmett-Teller surface area analysis, scanning electron microscopy, high-resolution transmission electron microscopy and energy-dispersive X-ray spectroscopy. The adsorption conditions, such as contact time, temperature, pH and initial concentration, of Pb(II) were optimized, and contrast experiments were also carried out. The kinetics and mechanism of Pb(II) removal by MWCNT-TEA were investigated using different kinetic models, isotherm models and thermodynamic equations, and the results showed that the adsorption process best fitted the pseudo-second-order model and the Langmuir model, and the adsorption is a spontaneous and endothermic process. The experimental data also indicated that MWCNT-TEA composite exhibited superior adsorption capability for Pb(II) than that of oxidized MWCNT. In addition, MWCNT-TEA composite can be readily separated from aqueous solution by filtration or centrifugation after the adsorption. Therefore, MWCNT-TEA composite could be used as a novel adsorbent for the aqueous removal of heavy metal ions in the future due to its advantages such as easy preparation, high adsorption capacities and excellent environmental stability.
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